The role of phospholipase A activity in rat liver microsomal lipid peroxidation.
The involvement of phospholipase(s) A in lipid peroxidation of rat liver microsomes was investigated by: (a) determining the effects of phospholipase A inhibitors (p-bromophenylacyl bromide, chlorpromazine, mepacrine) on the accumulation of thiobarbituric acid reactivity or on levels of oxidized phospholipids in response to selected oxidative stimuli and (b) measurement of phospholipase A activities in response to these agents. Lipid peroxidation in response to various peroxidation systems was inhibited completely by exposure of microsomes to p-bromophenylacyl bromide (250 microM). The effectiveness of p-bromophenylacyl bromide was dependent on the presence of glutathione (200 microM) in preincubation mixtures. Chlorpromazine (100 microM) and mepacrine (100 microM) also effectively inhibited peroxidation, and their potency was independent of glutathione. The accumulation of oxidized phospholipids in response to the potent peroxidation stimulus alloxan/ferrous ion was similarly inhibited by p-bromophenylacyl bromide, although the level of oxidized phospholipid in response to the initiator ADP/ferrous ion was not affected. Microsomal phospholipase A1 activity, assessed using a liposomal substrate, was substantially enhanced by promoters of lipid peroxidation. Phospholipase A2 activity was not detected using a liposomal substrate but was evident using radiolabeled microsomes as endogenous substrate and was enhanced by oxidative stimuli. We conclude that phospholipase A activity may play an integral role in the microsomal lipid peroxidation mechanism. Based on this study, we hypothesize a role for phospholipases in facilitating propagation reactions.